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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER FOR BOTH FLASH FIXATION AND HEAT 
ROLL FIXATION AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain toner good in adhesiveness to an image support in flash fixation and good in offset at 
the time of heat roll fixation by incorporating a polyester resin in which a chloroform-insoluble fraction is in a specified weight 
percentage and a softening point has a specific renge. 

SOLUTION: This toner contains a polyester resin having a chloroform- insoluble fraction in an amount of 0.5-10 weight % and 
a softening point of 130-1 45°C. In this case, when the chloroform-insoluble fraction is <0.5 weight %, the offset property lowers 
and at the time of heat roll fixation, trouble occurs. When > 10 weight %, its meltability lowers, and the fixability lowers at the 
time of flash fixation. This polyester resin satisfies the following expression: y=(0.7x) -a, where (a) is 99.5∼87, (x) is its 
softening point of 130∼145°C, and (y) is the chloroform-insoluble fraction of 0.5-10 weight %. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Flash plate fixing whose softening temperature chloroform insoluble matter is 0.5 - 10 % of the weight, and contains 
the polyester resin which has 1 30 degrees C - 145 degrees C, and the toner for heat roll fixing combination electrostatic-charge 
image development. 

[Claim 2] Flash plate fixing according to claim 1 and the toner for heat roll fixing combination electrostatic-charge image 
development which are characterized by being polyester resin which fills the following relational expression when softening 
temperature of a resin is set to x (degree C) and chloroform insoluble matter is set to y (% of the weight). 
y=(0.7x)-aa: 99.5-87x: 1 30- 1 45y :0.5- 1 0. [Claim 3] Flash plate fixing according to claim 1 or 2 and the toner for heat roll fixing 
combination electrostatic-charge image development which are characterized by being polyester resin manufactured using at least 
one sort of the carboxylic acid more than trivalent, or the alcohol more than trivalent as a bridge formation component. 
[Claim 4] The image formation method characterized by developing an electrostatic-charge image using flash plate fixing 
according to claim 1 , 2, or 3 and the toner for heat roll fixing combination electrostatic-charge image development, and 
performing flash plate fixing or heat roll fixing after an imprint. 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In this invention, about the toner for flash plate fixing and heat roll fixing 
combination electrostatic-charge image development, in more detail, at the time of flash plate fixing use, it excels to a picture base 
material adhesive property, and is related to flash plate fixing with the good adhesive property to a picture base material with 
good and offset nature, and the toner for heat roll fixing combination electrostatic-charge image development at the time of heat 
roll fixing use. 
[0002] 

[Description of the Prior Art] In the conventional electrophotography image formation method, heat roll fixing is used suitably 
because of the simple nature. However, since it is the method which is made to pass through the gap of a roller in a fixing part in 
heat roll fixing, and is established, it is difficult the so-called pasteboard and so-called thin paper, and to be further established to 
a solid object. 

[0003] On the other hand, flash plate fixing has the advantage which does not limit especially the picture base material that is a 
fixing medium of what needs a great quantity of equipments as a heat source. 

[0004] Although the equipment which can be established without limiting simple fixing and a simple base material by using the 
equipment which can enforce both the fixing method of the above-mentioned flash plate fixing and heat roll fixing could be 
devised, by both fixing method, the performances required of a toner differed greatly. 

[0005] In the heat roll fixing method, there is a problem of offset to a hot calender roll, and in order to solve this problem, the 
technology of preventing offset by expanding the so-called molecular weight distribution is proposed variously. It considers as the 
resin which can demonstrate this effect most, and the bridge formation resin is used. 

[0006] However, since the melting nature of the resin is low when the bridge formation resin is applied to flash plate fixing 
although it can be improved by offset nature by using a bridge formation resin,,it is easy to produce the problem to a picture base 
material that an'adhesive property is poor. On the other hand, by the flash plate fixing method, although there is no problem of 
offset to a hot calender roll, to fiise momentarily ,"where heat is given is desired. In order to demonstrate this effect, the so-called 
polyester resin of the shape of a straight chain which is not the constructed type of a bridge is proposed: ^ 
[0007] However, with this straight chain-like polyester, since melt viscosity became low, there was a problem which the offset 
over a hot calender roll generates at the time of heat roll fixing. 

[0008] As mentioned above, by both fixing method, since the thermofusion properties required of a toner differ greatly, the toner 
which is satisfied [ with the former ] of the both is not proposed. 

[0009] For example, the toner for flash plate fixing which makes an indispensable constituent the toner binder whose dissolution 
remnants (gel molar fraction) to a tetrahydrofuran solvent are less than [ 1 wt% ] is indicated by JP,8-87 128 A Although flash 
plate fixing nature of this toner for flash plate fixing was improving to be sure, heat roll fixing nature was still inadequate. - 
[0010] '* 

[Problem(s) to be Solved by the Invention] this invention is the monochrome made that the above-mentioned trouble should be 
solved, the purpose of this invention is good, and its offset at the time of heat roll fixing is good, and the adhesive property over 
the picture base material in flash plate fixing is to offer the both combination toner which has a good adhesive property to a 
picture base material. r 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the following composition. 
[0012] 1 . Flash plate fixing whose softening temperature chloroform insoluble matter is 0.5 - 10 % of the weight, and contains 
polyester resin which has 1 30 degrees C - 1 45 degrees C, and toner for heat roll fixing combination electrostatic-charge image 
development. - 

[00 1 3] 2. Flash plate fixing given in the above 1 characterized by filling following relational expression when softening 
temperature of above-mentioned polyester resin is set to x (degree C) and chloroform insoluble matter is set to y (% of the 
weight), and toner for heat roll fixing combination electrostatic-charge image development. 

[0014] The above 1 characterized by being polyester resin manufactured using at least one sort of the carboxylic acid more than 
trivalent, or the alcohol more than trivalent as a y=(0.7x)-aa:99.5-87x: 130-1 45y:0.5 - 103. bridge formation component or flash 
plate fixing given in 2, and the toner for heat roll fixing combination electrostatic-charge image development. 
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[001 5] 4. Image formation method characterized by developing electrostatic-charge image using the above 1 and 2 or flash plate 
fixing given in 3, and toner for heat roll fixing combination electrostatic-charge image development, and performing flash plate 
fixing or heat roll fixing after imprint. 
[0016] this invention is explained still more concretely below. 

[00 1 7] The polyester resin used for flash plate fixing of this invention and the toner for heat roll fixing combination 
electrostatic-charge image development When it has the chloroform insoluble matter of 0.5 % of the weight - 10 % of the weight 
and the specified range, the offset nature to a hot calender roll is good. And have sufficient melting nature also by 
hot-calender-roll fixing, and the adhesive property over a picture base material is good. Furthermore, melting nature sufficient 
also at the time of flash plate fixing is shown, and as a result of finding out that the adhesive property over a picture base material 
with good either of fixing of both can be maintained, the measuring method of the chloroform insoluble matter of polyester resin 
used for this invention completed is shown below. 

[00 1 8] A resin sample is ground, 5.00g of sample fine particles which passed **** of 20 meshes is extracted, it puts into a 
container with a capacity of 1 50ml with JIORAITO (#700) 5.00g as a filter aid, chloroform lOOg is put into this container, and it 
is made to fully dissolve by carrying out rotation mixture for 5 hours with a ball mill under a room temperature. Subsequently, a 
filter paper (No.2) with a diameter of 7cm is placed into a pressure filtration container, and on it, 5.00g JIORAITO (#700) is 
accustomed uniformly and placed. After adding a small amount of chloroform and making it stick to a filter, the solution adjusted 
by the above-mentioned operation is slushed in a filter. Furthermore, 100ml chloroform washes a container, and it slushes into a 
filter, and checks that there is no residue into a container. The top cover of a filter is sealed and it filters by applying a two or less 
4 kg/cm pressure, when the outflow of chloroform is lost, chloroform 100ml is added again, pressure filtration is performed, and 
the residue on a filter paper is washed. After filtration is completed, the residue and JIORAITO on a filter paper and a filter paper 
are opened on aluminum foil, and it is made to dry for 10 hours on condition that 80- 1 00 degrees C / lOOmmHg using a vacuum 
dryer. From this result, chloroform insoluble matter is measured according to the following calculation formula. 
[001 9] although the chloroform insoluble matter of the aforementioned polyester resin used in chloroform insoluble matter (% of 
the weight) =(dry matter (weight g)-filter paper (weight g)-JIORAITO weight (10.00g))/(sampling weight (5.00g)) xlOO this 
invention is 0.5 - 1 0 % of the weight, whichever it uses [ of flash plate fixing and heat roll fixing ], in order to acquire the good 
adhesive improvement effect over a picture base material further, what chloroform insoluble matter is 0.5 - 8 % of the weight is 
desirable 

[0020] Offset nature falls that chloroform insoluble matter is less than 0.5%, and a problem occurs at the time of heat roll fixing. 
On the other hand, in exceeding 1 0%, melting nature falls, and the fixing nature at the time of flash plate fixing falls. 
[002 1] Next, although the polyester resin used for this invention is obtained by the condensation polymerization of an alcoholic 
component and a carboxylic-acid component, and the polyfunctional alcoholic component more man divalent or trivalent is 
preferably used as this alcoholic component, the polyfunctional alcoholic component more than trivalent is used still more 
preferably as a component for carrying out arch forming into polyester resin. Moreover, as this carboxylic-acid component, 
although the polyfunctional carboxylic-acid component more than divalent or trivalent is used preferably, the polyfunctional 
carboxylic acid more than trivalent is used still more preferably as a component for carrying out arch forming into the 
above-mentioned polyester resin. 

[0022] As an alcoholic divalent component, polyoxypropylene -2, 2-screw (4-hydroxyphenyl) propane, Etherification bisphenols, 
such as a polyoxyethylene -2 and 2-screw (4-hydroxyphenyl) propane, Ethylene glycol, a diethylene glycol, a triethylene glycol, 1, 
3-propylene glycol, 1 , 4-butanediol, 1 and 4, a butene diol, 1 , 5-pentane glycol, 1 , 6-hexane glycol, a dipropylene glycol, a 
polyethylene glycol, a polypropylene glycol, a polytetramethylene glycol, bisphenol A, Bisphenol Z, hydrogenation bisphenol A, 
etc. are mentioned. 

[0023] As a polyfunctional alcoholic component more than trivalent, a sorbitol, 1, 2 and 3, 6-hexane tetrol, 1 , 4-sorbitan, a 
pentaerythritol, dipentaerythritol, tripentaerythritol, 1 and 2, 4-butane triol, 1 and 2, 5-PENTA triol, a glycerol, isobutane triol, 
2-MECHIRU 1 and 2, 4-butane triol, trimethylolethane, a trimethylol propane, 1 and 3, 5-trihydroxy methylbenzene, etc. are 
mentioned. 

[0024] As a divalent carboxylic acid, a maleic acid, boletic acid, a SHITORAKO acid, an itaconic acid, a guru octopus acid, a 
phthalic acid, an isophthalic acid, a terephthalic acid, a succinic acid, an adipic acid, a sebacic acid, an azelaic acid, a malonic 
acid, n-dodecyl succinic acid, an n-dodecenyl succinic acid, an iso dodecyl succinic acid, an iso dodecenyl succinic acid, n-octyl 
succinic acid, n-OKUTE nil succinic acids, these acid anhydrides, etc. are mentioned. 

[0025] As a polyfunctional carboxylic acid more than trivalent, 1, 2, 4-benzene tricarboxylic acid, 2, 5, 7 -naphthalene 
tricarboxylic acid, 1 and 2, 4-naphthalene tricarboxylic acid, 1, 2, 4-butane tricarboxylic acid, 1 and 2, 5-hexane tricarboxylic 
acid, 1 A 3-dicarboxyl-2-methyl-2-methylene carboxy propane, 1, 2, 4-cyclohexane tricarboxylic acid, tetrapod (methylene 
carboxyl) methane, 1 , 2 and 7, 8 -octane tetrapod carboxylic acid, pyromellitic acid, en pole trimer acids, these acid anhydrides, 
etc. are mentioned. 

[0026] Furthermore, as shown in the 2nd aforementioned term, it is desirable that the relation between the chloroform insoluble 
matter of polyester resin used for this invention and the softening temperature of this polyester resin is filling specific relational 
expression. 

[0027] When the polyester resin used for this invention fills the relational expression shown in the above 2, whichever it uses [ of 

flash plate fixing and heat roll fixing ], the good fixing disposition top effect can be acquired further. 

[0028] The softening temperature of the polyester resin used in this invention is measured using a quantity-ized formula flow 
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tester (Shimadzu make). The temperature which specifically flows out of the outflow start point when carrying out the melting 
outflow of the sample of 3 1 cm under the path of 1 mm of the pore of a dice, a length of 1 mm, load 20 kg/cm2, 6 degrees C of 
programming rates, and the conditions of min using a quantity-ized formula flow tester "CFT-500" (Shimadzu make), and is 
equivalent to one half of the height of an ending point is defined as softening temperature. 

[0029] Flash plate fixing of this invention and the toner for heat roll fixing combination electrostatic-charge image development 
may use a release agent, and can use waxes, such as a polyolefine, fatty acid ester, partial saponification fatty acid ester, higher 
alcohol, paraffin wax, amide system waxes, and such mixture, as this release agent, for example. 

[0030] As the aforementioned polyolefine, resins, such as polypropylene, polyethylene, and a polybutene, can be mentioned, for 
example. 

[003 1] If [ aforementioned ] fatty acid ester is carried out, maleic-acid ethyl ester, maleic-acid butyl ester, a stearin acid methyl 
ester, butyl-stearate ester, palmitic-acid cetyl ester, montanoic acid ethylene glycol ester, etc. can be mentioned, for example. 
[0032] As the aforementioned paraffin wax, native paraffin, micro wax, synthetic paraffin, etc. can be mentioned, for example. 
[0033] As the aforementioned amide system wax, octadecanamide, oleic amide, a palmitic-acid amide, a lauryl acid amide, a 
behenic acid amide, methylene screw stearoamide, ethylene-bis-stearamide, etc. are mentioned, for example. 
[0034] Flash plate fixing of this invention and the toner for heat roll fixing combination electrostatic-charge image development 
may use a coloring agent, and a color or pigments, such as carbon black, acetylene black, a benzidine yellow, naphthol yellow, 
Hansa yellow, a rhodamine lake, a copper phthalocyanine blue, an alizarin lake, quinoline yellow, an azo system color, an 
anthraquinone system color, a xanthin system color, and a methine system color, are used as this coloring agent, for example. 
[0035] As for the blending ratio of coal, 1 - 20 weight section is preferably used to the above-mentioned polyester resin 100 
weight section. 

[0036] An electric charge control agent may be used for flash plate fixing of this invention, and the toner for heat roll fixing 
combination electrostatic-charge image development, and they can raise metal complexes, such as zinc of the metallic complex of 
a monoazo color, a salicylic acid, a naphthoic acid, and a die carboxylic acid, aluminum, cobalt, and chromium, a 
quarternary-ammonium-salt compound, and a Nigrosine system color as this electric charge control agent. 
[0037] An electrostatic-charge image is developed using flash plate fixing of this invention, and the toner for heat roll fixing 
combination electrostatic-charge image development, and after an imprint, when a picture is fixed to a record medium, flash plate 
fixing or heat roll fixing is used as the desirable fixing method as this fixing method. 

[0038] The method which the flash plate fixing method preferably used in this invention is one of the methods fixed to a record 
medium in a picture using light, for example, is established according to the flash of the discharge tube like a xenon flash plate is 
mentioned. 

[0039] In this invention, the following flash plate fixing conditions are specifically used preferably. 

[0040] - As a flash lamp, the energy shown by xenon lamp use and applied- voltage: 1 000 - 2500 V and flash plate energy :( 1 12) 
valve flow coefficient2 is 100-1000J (however, the charged-capacitor capacity of C= lamp and V= lamp applied voltage are 
expressed.). 

- Luminescence time : the roller composition formed in the interior of the metal cylinder which 500-2000micro second and the 
heat roll fixing method preferably used in this invention are one of the methods fixed to a record medium in a picture using a heat 
roller, for example, consists of iron which covered a tetrafluoroethylene and polytetrafluoroethylene-perfluoro alkoxy vinyl ether 
copolymers on the front face, aluminum, etc. from the upper roller which has a heat source, and the lower roller formed by 
silicone rubber etc. is used. In detail, it has a linear heater as a heat source, and about about 1 20-200 degrees C heats the skin 
temperature of an upper roller. In the fixing section, between an upper roller and a lower roller, apply a pressure, a lower roller is 
made to deform and the so-called nip is formed. As nip width of face, it is 1 .5-7mm preferably 1 - 1 0mm. As for fixing linear 
velocity, 40 mm/sec - 700 mm/sec is used preferably. When a nip is narrow, it is hard coming to give heat to a toner uniformly, 
and becomes easy to generate the nonuriiformity of fixing. On the other hand, when nip width of face is wide, melting of a resin 
becomes is easy to be promoted, and fixing offset becomes easy to become excessive. 
[0041] 

[Example] Although the example of this invention is indicated below, this invention is not limited to these. 

[0042] The polymerization was carried out removing the moisture which adds the dibutyl tin oxide of the 0.05 weight section 

under an inert atmosphere where a nitrogen air current is introduced for the example 1 (example 1 of resin manufacture) 

terephthalic-acid 299 weight section, polyoxypropylene -2 and the 2-screw (4-hydroxyphenyl) propane (propylene oxide dimer 

addition product) 21 1 weight section, and a pentaerythritol proper quantity, and is generated by the reaction on 200-degree C 

conditions. The polymerization object was sampled and the polyester resin (PEs-1 1-15) shown in the following table was 

prepared. 

[0043] (Example 2 of resin manufacture) Until it adds the dibutyl tin oxide of the 0.05 weight section under an inert atmosphere 
where nitrogen is introduced for the terephthalic-acid 299 weight section, polyoxypropylene -2 and the 2-screw 
(4-hydroxyphenyl) propane (propylene oxide dimer addition product) 21 1 weight section, the n-dodecenyl succinic-acid 24 
weight section, and the 1 and 6-hexandiol 6 weight section, and moisture is no longer removed on 230-degree C conditions. It 
was made to react. Subsequently, the polyester resin (PEs-2 1 -25) which adjusts proper quantity **** and reaction time and 
shows 1, 2, and 4-benzene tricarboxylic acid in the following table was prepared. 

[0044] (Example 3 of resin manufacture) In the example 2 of resin manufacture, 1 , 2, and 4-benzene tricarboxylic acid was not 
used, and also polyester resin was obtained similarly. This is set to "PEs3 1 ." 
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[0045] According to the method of the aforementioned publication, chloroform insoluble matter and softening temperature were 
measured to each of the polyester resin manufactured in the above-mentioned examples 1 -3 of resin manufacture. 



0046] The obtained result is shown in Table 1 . 
0047] 
[Table H 
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[0048] (Example of toner manufacture) After, adding the carbon black (mho gal L by Cabot Corp.) 10 section, and the 
low-molecular- weight-polypropylene 2 section subsequently to each resin using the 100 sections respectively and mixing in a 
Henschel mixer, melting kneading of the resin given in the above-mentioned examples 1 -3 of resin manufacture was carried out, 
pulverization classification was carried out and the coloring particle whose volume mean particle diameter is 8.5 micrometers 
was prepared. The hydrophobic silica was mixed by 0.6 weight ****** and the Henschel mixer to this coloring particle, and 
toners 11-15, toners 21-25, and the toner 3 1 were obtained. The chart of the toner manufactured to the following table 2 is shown. 



[0049] 
Table 2] 
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[0050] To these toners, respectively, the carrier covered with styrene acrylic resin was added, and the developer whose toner 
concentration is 5% was prepared. Subsequently, the picture was formed using the Konica digital copier 7050 using this thing, 
and flash plate fixing nature and hot-calender-roll fixing nature were evaluated using the non-established picture. These fixing 
conditions are shown below. In addition, 1 10kg paper was used as paper to be used. Moreover, the printed picture is a character 
picture whose rate of a pixel is 5%. 

[005 1] - The setups of a flash plate fixing condition flash plate fixing assembly used the capacitor with a capacity of 160 micro F, 

set to charge voltage =2050 V, and were impressed to the flash lamp. Luminescence time was made into 1 OOOmicro second. 

[0052] - It has iron of the shape of a pillar which built the heater with a diameter [ phi ] of 30rnm which covered the front face 

with the tetrafluoroethylene-perfluoroalkylvinyl ether copolymer in the center section as a hot-calender-roll fixing condition 

hot-calender-roll method as an upper roller, and has the lower roller with a diameter [ phi ] of 30mm which consisted of silicone 

rubber which the front face covered with the tetrafluoroethylene-perfluoro alkyl ether copolymer similarly. The linear pressure 

was set as 0.8 kg/cm and width of face of a nip was set to 4.3mm. This fixing machine was used and the linear velocity of fixing 

was set as 250 mm/sec. In addition, the cleaning mechanism of a fixing machine is not given. 

[0053] Moreover, the skin temperature of a fixing machine used what can carry out adjustable (1 50-230 degrees C). 

[0054] «evaluation method» Evaluation of flash plate fixing nature and hot-calender-roll fixing nature was carried out using 
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the above-mentioned fixing assembly. 

[0055] - Using the picture by which flash plate fixing nature fixing was carried out, stick lightly a Scotch whisky mending tape 
(product made from Sumitomo 3M) on a picture, carry the weight of the shape of a cylinder whose weight is 1 200g for the 
diameter of 5cm, and leave it for I minute for it. Subsequently, it exfoliated by constant speed at the angle of about 1 80 degrees, 
visual observation of the adhesion state to a tape was carried out, and it judged in accordance with the following criteria. 
[0056] 

A: aflfix-less B: -- C: as which a slight affix is regarded - it is more than "B" that it can use [ which can decipher D:character 
which cannot be deciphered although a character looks thin ] practical 

[0057] - Using the fixing equipment of the hot-calender-roll fixing nature above-mentioned, from 1 50 degrees C, temperature 
was raised by 5-degree-C serration, and the existence of generating of offset was evaluated. The offset generating temperature by 
the side of low temperature and the offset generating temperature by the side of an elevated temperature are measured, and the 
difference is judged as "a non-offsetting field." Moreover, the fixing temperature of 1 90 degrees C estimated fixing nature like the 
above-mentioned flash plate fixing nature evaluation. The same is said of a criterion. 

0058] The result which carried out the above evaluation is shown below. 

0059] 

Table 3] 
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[0060] From Table 3, it is understood that it is what is satisfied [ with the toner of this invention ] of both sides of flash plate 

fixing nature and hot-calender-roll fixing nature. 

[0061] 

[Effect of the Invention] At the time of flash plate fixing use, it excelled in the picture base material adhesive property, and the 
toner for flash plate fixing [ with the good adhesive property to a picture base material ] and heat roll fixing combination 
electrostatic-charge image development with good and offset nature was able to be offered at the time of heat roll fixing use. 



[Translation done.] 
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